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Abstract
Background: Happiness has been associated with a range of favourable health outcomes through two pathways:
its relationship with favourable biological responses to stress and with healthy lifestyles and prudent health
behaviours. There are a substantial number of cross-cultural studies about happiness, but none of them has
studied the association of happiness with perceived stress and health behaviours in Latin American samples.
Therefore, the aim of this study was to examine the association between general happiness and these variables
in a Latin American sample.
Methods: We conducted a survey to examine the status of 3461 students aged between 17 and 24 years old
(mean age = 19.89; SD = 1.73) who attended University of Santiago de Chile during 2009. The healthy behaviours
indexes assessed were the frequency of daily physical exercise, fruits/vegetables intake, breakfast and lunch intake,
smoking, alcohol and other drugs consumption. We also included the assessment of perceived stress and Body
Mass Index. All of them were evaluated using a self-report questionnaire.
Results: The univariate and multivariate binary logistic regression analyses showed that being female and younger
was related to a higher happiness, as well as that people self-reporting daily physical activity, having lunch and
fruits and vegetables each day had a higher likelihood (OR between 1.33 and 1.40) of being classified as “very
happy”. Those who informed felt stressed in normal circumstances and during tests situations showed a lower
likelihood (0.73 and 0.82, respectively) of being considered “very happy”. Regarding drug consumption, taking
tranquilizers under prescription was negative related to “subjective happiness” (OR = 0.62), whereas smoking was
positive associated (OR = 1.20).
Conclusions: The findings of this study mainly support the relationship between happiness and health outcomes
through the two pathways previously mentioned. They also underscore the importance of that some healthy
behaviours and person’s cognitive appraisal of stress are integrated into their lifestyle for college students.
Additionally, highlight the importance of taking into account these variables in the design of strategies to promote
health education in university setting.
Background
In recent years, research on positive psychology has
emerged highlighting the role of positive psychological
variables in making life more successful, improving
human functioning, and increasing happiness [1].
Broadly, the literature has distinguished between two
dimensions of “wellbeing” or “positive mental health”
[2,3]: hedonic or subjective well-being, which empha-
sizes constructs such as positive feelings, positive affect,
subjective well-being, life satisfaction or happiness; and
eudemonic or psychological well-being tradition, which
accentuates positive psychological functioning and
human development (i.e., engagement, fulfilment, sense
of meaning, social wellbeing).
Among constructs related to positive well-being,
research into happiness has increased considerably over
the past forty years. Some of the most widely accepted
definitions of happiness [1,4-6] agree that subjective
well-being is defined as the evaluative reaction of a per-
son to his/her life and it can be divided into a cognitive
component (cognitive evaluation of life satisfaction) and
an affective component (emotional aspects of the
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tive well-being is a broad category of phenomena,
whereas happiness specifically represents the affective
evaluation of one’s life, although they are often regarded
as synonymous [7].
Broadly, there is accumulating evidence (cross-sec-
tional, longitudinal and experimental research) that posi-
tive well-being is associated with many resources valued
by society, such as healthy behaviours, lower delinquent
activity, higher incomes, superior mental health, a higher
education, a long life, better performance ratings at
work, an improved social and personal functioning,
lower heavy Internet and game use, etc. [7-15]. In short,
the results reveal that happiness has multiple benefits,
being associated with and precedes numerous successful
outcomes, as well as behaviours paralleling success.
Furthermore, the evidence suggests that positive affect–
the hallmark of well-being–may be the cause of many of
the desirable characteristics,r e s o u r c e s ,a n ds u c c e s s e s
correlated with happiness [7].
Specifically, the direct effect of well-being on future
health has been proposed to be mediated through two
pathways: the association between positive psychological
states, such as happiness, and a lower perceived stress
and/or favourable biological responses to stress (includ-
ing low cortisol levels, reduced cardiovascular disease
risk, faster cardiovascular stress recovery, reduced inflam-
mation, and resilience to infection) and the relationship
with healthy lifestyles and prudent health behaviours that
reduce long-term risk of disease development [16].
As regards stress, in general empirical evidence sug-
gests that there are marked associations between positive
psychological states, such as happiness, and perceived
stress, indicating that there was an inverse relationship
between these variables [14]. At the biological level, corti-
sol output has been consistently shown to be lower (or at
least a more flexible response) among individuals report-
ing positive affect, and favourable associations with heart
rate, blood pressure, and inflammatory markers such as
interleukin-6 have also been described [17].
Regarding healthy lifestyles and prudent health beha-
viours, previous studies have found that there is a signif-
icant association between happiness and health
outcomes, such as exercising regularly or higher levels
of physical exercise, not smoking or less cigarette use,
less alcohol intake, higher sleep quality and quantity,
and prudent diet [18-21]. Therefore, happy individuals
are less likely to engage in a variety of harmful and
unhealthy behaviours, including smoking, unhealthy eat-
ing, and abuse of drugs and alcohol [22]. Thus, positive
affect might benefit health by indirect relations to health
promoting activities.
Results of studies concerning the association between
obesity and happiness or well-being are conflicting. Some
of them did not find evidence that increased weight
impairs happiness [19,23]. However, a study found that a
significant U-shaped trend in the association between
body mass index categories (underweight, normal, over-
weight and obesity) and depression, which could be con-
sidered as the opposite extreme of happiness [24].
In spite of these data, following Grant et al. [16] or
Steptoe et al. [11] the association between positive affect
and healthy behaviour choices are quite mixed and
some results have been inconsistent [19,25-27]. Even
less is known about associations between well-being and
other health behaviours such as dietary choice.
Furthermore, despite there is a substantial number of
cross-cultural studies about well-being and happiness
[16,28,29], none of them has studied the relationship
between happiness and health outcomes in Latin Ameri-
can college samples previously.
Therefore the main aim of this study was to confirm
associations between subjective happiness and perceived
stress and the relationship between happiness and
healthy lifestyles and prudent health behaviours, such as
physical activity, smoking, and alcohol consumption,
and test relationships with other behaviours, specifically
with three aspects of food choice (fruit/vegetables,
breakfast and lunch intake) and with body index mass
categories following the World Health Organization
recommendations.
We hypothesized that happiness would be positively
associated with lower scores on perceived stress, sup-
porting the idea that favourable response to stress
(including biological correlates and perceived stress) is
related to positive psychological states. We also expected
a significant relationship between happiness and some
healthy behaviours (a better diet quality, daily exercise
and the lack of any drug taking). Both outcomes would
give partial support to the idea of that mediation of hap-
piness in reducing long-term risk of disease develop-
ment through both pathways also appear in Latin
American samples.
Methods
Participants
T h ed a t aa n a l y z e df o rt h i ss t u d yw e r et a k e nf r o mt h e
Quality of Life and Health Behaviours Survey, a cross-
sectional questionnaire survey of university students
administered in the University of Santiago de Chile in
2009. Respondents were enrolled on a variety of pro-
grams, including Administration and Economy, Science,
Medical Sciences, Humanities, Engineering, Technology,
Chemistry and Biology, Architecture and Bachelor pro-
gram. They belonged to 166 of the 346 municipalities
(comunas) in which Chile is divided, so that the socio-
economic status of the sample can be considered broad
and representative of universities from this country.
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The sample consisted of 3461 students, 1866 (53.90%)
males and 1595 (46.10%) females, aged between 17 and
24 years old (mean age = 19.89; SD = 1.73).
The questionnaires were typically administered at the
end of classes. The inclusion criterion was to belong to
any program of the University of Santiago de Chile. The
application was made by graduate students who had
been trained on the tool. Students were informed that
the survey measured activities relevant to health. We
requested them written consent after informing them
that completion of the survey was voluntary, anonymous
and confidential. Those questionnaires incomplete or
inadequately answered were eliminated.
Measures
The Quality of Life and Health Behaviours Survey
included general information, such as age, gender, study
program, body weight and height, and a range of mea-
sures of perceived stress and health risk behaviours,
such as frequency of drug taking, physical activity, eat-
ing vegetables/fruits, etc. The Subjective Happiness
Scale (SHS) were also organized in the questionnaire.
Evaluation of happiness
- Subjective Happiness was assessed with the Spanish ver-
sion of the SHS [5]. It consists of four items rated on a 7-
point Likert scale, where individuals had to indicate
whether they agreed or disagreed with statements. Items
contents are: “1. In general, I consider myself a very happy
person"; “2. Compared to most of my peers, I consider
myself more happy"; “3. Some people are generally very
happy. They enjoy life regardless of what is going on, get-
ting the most out of everything. To what extent does this
characterization describe you?’’ and “4. Some people are
generally not very happy. Although they are not depressed,
the never seem as happy as they might be. To what extent
does this characterization describe you?” (item 4 is reverse
coded). A single SHS score is computed by taking the
mean of responses to the four items, so scores can range
from 1 to 7. Previous studies have shown that the SHS has
good-to-excellent internal consistency (0.79-0.94), test-ret-
est reliability (0.72), and convergent and discriminant
validity across different languages, countries and cultures,
including Spanish [5,29-33]. This approach to happiness
focuses on a method to capture the global and subjective
qualities of happiness and attempts to allow the individual
to give an overall assessment of the extent to which he or
she is a happy person. Thus, it identifies a relatively stable
characteristic of happiness separate from life experiences.
It resulted in one of the most used self-report scales to
measure this construct. Based on the 75
th percentile score
(scores of 6 or above on the 7-point Likert scale), respon-
dent were categorized as either non happy (coded as 0) or
happy (coded as 1).
Evaluation of perceived stress
- Perceived stress was measured using two items: “How
stressed are you during an ordinary week in the univer-
sity?” and “How stressed are you during exam periods
and ends of semester?” Responses were rated on a scale
from 1 to 4, ranging from “n o ts t r e s s e da ta l l ” to “very
stressed”. The scores were become into a binary variable
based on the 75
th percentile score, with 0 meaning few
or not stressed regarding the perceived stress in ordin-
ary days (scores of 3 or above) and for the test situa-
tions-related stress (scores of 4). These items were
selected from the questionnaire developed by the
National Council for Narcotics Control (Consejo Nacio-
nal para el Control de Estupefacientes, CONACE) for
the National Study of Drugs in General Population of
Chile 2008 [34].
Evaluation of health behaviours
The health behaviours included in this study were
assessed using single items:
- Consumption of legal and illegal drugs.T h ei t e m s
were selected from the same questionnaire developed by
the CONACE for the National Study of Drugs in General
Population of Chile 2008 [34]. It attempts to measure
consumption of legal and illegal drugs by means of the
following question: When was the last time you tried any
of these drugs? Responders can rated on a scale from 1
to 4 ("1 = Never”, “2=M o r et h a n1y e a ra g o ”, “3=M o r e
than a month, but less than one year” and “4=D u r i n g
the past 30 days”. They are categorized as either non-
takers (code 0 = scores 1 or 2) or takers (coded as 1 =
scores 3 or 4), following the 75
th percentile score.
- Nutrition aspects and psychical activity were
assessed using five options from “Never = 1” to “Daily =
5” to evaluate the frequency of breakfast, lunch, eating
fruit and vegetables, and doing exercise. The healthy
option (coded as 1) was having breakfast daily, having
lunch daily and eating fruits and vegetables daily or
almost daily, and doing psychical activity daily or almost
daily, respectively. This decision was assumed following
the 75
th percentile score as the cut-off point.
- The nutritional status was calculated from self-
reported height and weight. We followed criteria of the
World Health Organization (World Health Organiza-
tion, WHO) [35] for BMI categories: underweight (BMI
≤ 18.49 kg m-2), normal weight (BMI = 18.50 to 24.90
kg m-2), overweight (BMI = 25.00 to 29.90 kg m-2) and
obesity (BMI ≥ 30.00 kg m-2). Underweight was the
reference category (coded as 0).
Data Analysis
The distribution of happiness ratings across gender, age,
perceived stress and health behaviours was analyzed using
descriptive statistics and presented as mean and standard
deviation (SD) for happiness (dependent variable) and as
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settled the differences across these variables on happiness
by Student’s t-test and ANOVAs’. Cohen’s d index (d) for
t-tests and eta-squared (h
2) for ANOVAS was included for
valuing the effect size (ES). The interpretation of Cohen’s
d index is as follows: small (.20 - .49), medium (.51 - .79)
and large effect sizes (d ≥ .80), whereas eta-squared is
interpreted as the ratio of variance explained in the depen-
dent variable by a predictor.
To establish the association between happiness and each
independent variable, first of all we conducted univariate
binary logistic regression analysis with happiness as the
dependent variable and each variable as the independent
one. Most variables were previously dichotomized to the
values 0 or 1 based on the 75
th percentile value or highest
quartile (cut-off point) in order to facilitate odds ratio
computations and interpretation. Then, all predictive fac-
tors that had a p-value less than 0.20 in univariate analysis
were entered in multivariate binary logistic regression. We
used the method “forward LR selection of variables”. With
that method, variables with the highest predictive value
are added stepwise till estimates change by less than 0.001.
Thus, not all predictors are entered in the analysis. Nine
steps were carried out. The odds of healthy behaviour and
perceived stress for each level of happiness were com-
puted, with “non happy” as the reference category. Statisti-
cally significant results with a significance level ≤ 0.05
were considered. We used SPSS version 18.0 for Windows
on its processing and statistical analysis.
Results
Socio-demographical features
The distribution by age in relation to gender is showed
in table 1. A significant association was found between
age and gender (c
2 = 21.90, df = 7, p = 0.003). The
main socio-demographical attributes for the total group
are listed in table 2. Of the respondents 1595 (46.10%)
were female and 1866 (53.90%) were male with a mean
age of 19.89 (SD = 1.73, ranging from 17 to 24 years).
Although the distribution by age was homogeneous,
females were older, with a mean age of 19.98 ± 1.73
years by comparison with 19.81 ± 1.73 years in males (t
= -2.94, df = 3459, p = 0.003, d = -0.10).
Distribution of predictive variables and comparisons on
happiness across these variables
The differences of happiness ratings across gender, age,
perceived stress and health behaviours are shown in
table 2. There were significant differences between hap-
piness score across age group (t = 2.35, df = 3474, p =
0.019, d = 0.08), obesity status (t = 2.34, df = 3230, p =
0.019, d = 0.08), daily breakfast (t = -4.52, df = 3464,
p = 0.000, d = - 0.15), daily lunch (t = -7.71, df = 3463,
p = 0.000, d = -0.26), daily fruits and vegetables (t =
-6.44, df = 3464, p = 0.000, d = - 0.21), daily psychical
exercise (t = -5.53, df = 3461, p = 0.000. d = - 0.19), stress
in ordinary periods (t = 8.08, df = 3462, p = 0.000, d =
0.27), stress in test periods (t = 8.01, df = 3463, p = 0.000,
d = 0.27), prescriptive tranquilizers (t = 6.00, df = 3445,
p = 0.000, d = 0.20), marihuana (t = -2.09, df = 3442, p =
0.036, d = 0.13), unprescriptive tranquilizers (t = 3.85, df
= 3448, p = 0.000, d = 0.13) and unprescriptive analgesics
(t = 2.47, df = 3446, p = 0.014, d = 0.08). The rest of the
comparisons were not significant (see table 2). Thus,
although effect sizes were small, higher scores on happi-
ness were found among those participants who were
younger, non-obese; had daily breakfast, lunch and/or
fruits and vegetables; did daily physical activity; felt non-
stressed; did not take prescriptive tranquilizers, neither
unprescriptive tranquilizers nor analgesics, but acknowl-
edged having taken marihuana recently.
Further analysis of these findings found that there
were not significant differences between happiness score
across municipalities (comunas) [F(162,3244) = 0.86, p =
0.89, h
2 = 0.04].
Happiness
The mean total score on “subjective happiness” was 5.23
± 1.10 (range = 1-7). Skewness and kurtosis were -0.59
and 0.12, respectively. Kolmogorov-Smirnov’st e s t
showed that happiness total score distribution was non
normal (p <.001).
Overall, 30.80% of respondents rated themselves as
very happy (scores of 6 or above on a 7-point Likert
scale). So, approximately one third of participants in this
study reported being happy. The percentage of “happy”
across variables is shown in table 3.
Happiness and socio-demographical characteristics
Across the complete sample, those with higher subjec-
tive happiness were more likely to be younger than
Table 1 Age × gender distribution of college sample in
Santiago de Chile, Chile, 2009 (n = 3461)
Gender
Age Male Female Total
(years) n (%) n (%) n (%)
17 10 (0.30) 17 (0.50) 27 (0.80)
18 525 (15.20) 363 (10.50) 888 (25.60)
19 443 (12.80) 374 (10.80) 817 (23.60)
20 318 (9.20) 276 (8.00) 594 (17.20)
21 238 (6.90) 237 (6.80) 475 (13.70)
22 137 (4.00) 156 (4.50) 293 (8.50)
23 129 (3.70) 117 (3.40) 246 (7.10)
24 66 (1.90) 55 (1.60) 121 (3.50)
Total 1866 (53.90) 1595 (46.10) 3461 (100)
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association was still present when we controlled for the
interrelations between the variables in the multivariate
analyses (OR = 0.84, p = 0.03).
The gender did not emerge as a significant predictor
i nt h eu n i v a r i a t ea n a l y s i s( p=0 . 1 8 ) ,b u tw h e ni tw a s
entered into the multivariate analysis, it emerged as a
significant independent predictor for happiness (OR =
1.32, p = 0.001), being more common among females to
inform high happiness.
Happiness and perceived stress
The proportion of respondents who reported feeling
very happy was more common among those participants
who reported feeling few or not stressed as well in
ordinary as in test/exam periods (OR = 0.65 and 0.68,
respectively, p = 0.000). The adjusted (multivariate) ORs
were also significant (0.73 and 0.82 with p = 0.001 and
p = 0.041, respectively). The association between happi-
ness and perceived stress is shown in table 3.
Happiness and health behaviours
Nutrition
A moderate association between unhappiness and obe-
sity emerged (OR = 0.48, p = 0.020). However, this
effect was not significant in the multivariate analysis.
About one third of the happy respondents had break-
fast, lunch and fruit and vegetables almost always or
always (daily). Happiness was positively associated with
all these nutritional variables (ORs between 1.38 and
1.47, p = 0.000). Adjusted ORs showed the same signifi-
cant association only between happiness and daily lunch
Table 2 Associations of happiness with demographic
variables and with perceived stress and health
behaviours
Variables Variable
categories
%o f
total
sample
Happiness
score
(mean; SD)
p-
value
Demographics
Gender Female 46.10 5.25; 1.10 0.24
Male 53.90 5.21; 1.10
Age 17-19 50.00 5.27; 1.10 0.02
20-24 50.00 5.19; 1.09
Nutritional status (WHO)
Body Mass Index
(BMI)
Underweight 3.40 5.17; 1.27 0.09
Normal
weight
77.60 5.25; 1.08
Overweight 16.90 5.22; 1.12
Obese 2.10 4.93; 1.13
No obese 97.90 5,25; 1.10 0.02
Obese 2.10 4,93; 1,13
Daily breakfast No always 50.50 5.15; 1.12 0.00
Always 49.50 5.32; 1.07
Daily lunch No always 36.00 5.04; 1.17 0.00
Always 64.00 5.34; 1.04
Daily fruits and
vegetables
No always 44.50 5.10; 1.11 0.00
Always 55.50 5.34; 1.07
Physical activity No always 71.00 5.17; 1.11 0.00
Always 29.00 5.39; 1.06
Stress
Ordinary
circumstances
No stressed 37.80 5.42; 1.04 0.00
Stressed 62.20 5.11; 1.12
Exam/test periods No stressed 33.20 5.44; 1.01 0.00
Stressed 66.80 5.13; 1.12
Drug use
Tobacco No 55.30 5.22; 1.08 0.46
Yes 44.70 5.25; 1.10
Alcohol No 16.80 5.21; 1.12 0.63
Yes 83.20 5.24; 1.09
Prescriptive
tranquillizers
No 89.80 5.27; 1.07 0.00
Yes 10.20 4.90; 1.21
Modafinil (i.e.,
Mentix)
No 95.30 5.24; 1.09 0.32
Yes 4.70 5.15; 1.13
Inhalants No 98.70 5.23; 1.09 0.55
Yes 1.30 5.33; 1.04
Marihuana No 75.40 5.21; 1.10 0.04
Yes 24.60 5.30; 1.06
Cocaine No 98.20 5.23; 1.09 0.93
Yes 1.80 5.25; 1.13
Unprescriptive
tranquilizers
No 96.00 5.25; 1.08 0.00
Table 2 Associations of happiness with demographic
variables and with perceived stress and health beha-
viours (Continued)
Yes 4.00 4.88; 1.30
Unprescriptive
analgesics
No 93.50 5.25; 1.08 0.01
Yes 6.50 5.06; 1.20
Unprescriptive
amphetamines
No 98.40 5.24; 1.09 0.05
Yes 1.60 4.95; 1.18
Other drugs < 1%
(heroine,
hallucinogens,
ecstasy)
No 98.50 5.23; 1.09 0.12
Yes 1.50 5.47; 1.06
Number of “illegal”
drugs (range = 1-11)
0 65.90 5.25; 1.09 0.76
1 26.00 5.23; 1.08
2 6.00 5.18; 1.17
3 2.10 5.14; 1.15
* p-values < 0.05 using students-T and Anovas-F.
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perceived stress and health behaviour
Variables Variable categories % happy Unadjusted (univariate) Adjusted (multivariate)
Odds ratio (95% CI) p Odds ratio (95% CI)* p
Demographics
Gender Male (= ref) 29.80
Female 31.90 1.10 (0.96-1.28) 0.18 1.32 (1.12-1.55) 0.00
Age 17-19 (= ref) 32.70
20-24 28.80 0.83 (0.72-0.96) 0.01 0.84 (0.72-0.98) 0.03
Nutrition
Body Mass Index (BMI) Underweight(= ref) 33.30 0.14
Normal weight 31.30 0.91 (0.61-1.37) 0.06
Overweight 31.40 0.91 (0.59-1.41) 0.69
Obese 17.90 0.44 (0.21-0.91) 0.03
No obese 31.40
Obese 17.90 0.48 (0.25-0.89) 0.02
Daily breakfast No always (= ref) 27.30
Always 34.10 1.38 (1.19-1.59) 0.00
Daily lunch No always (= ref) 25.70
Always 33.50 1.46 (1.25-1.70) 0.00 1.40 (1.18-1.66) 0.00
Daily fruits and vegetables No always (= ref) 26.20
Always 34.30 1.47 (1.27-1.70) 0.00 1.34 (1.14-1.58) 0.00
Daily physical activity No always (= ref) 29.00
Always 34.80 1.30 (1.12-1.53) 0.00 1.33 (1.12-1.58) 0.00
Stress
Ordinary circumstances No (= ref) 36.50
Yes 27.20 0.65 (0.56-0.75) 0.00 0.73 (0.61-0.87) 0.00
Exam/test periods No (= ref) 36.30
Yes 27.90 0.68 (0.58-0.79) 0.00 0.82 (0.68-0.99) 0.04
Drug use
Tobacco No (= ref) 29.60
Yes 32.10 1.12 (0.97-1.30) 0.11 1.20 (1.03-1.40) 0.02
Alcohol No (= ref) 29.60
Yes 30.90 1.07 (0.88-1.30) 0.52
Prescriptive tranquillizers No (= ref) 31.70
Yes 22.40 0.62 (0.48-0.80) 0.00 0.62 (0.50-0.85) 0.00
Modafinil (i.e., Mentix) No (= ref) 30.90
Yes 30.10 0.96 (0.68-1.36) 0.83
Inhalants No (= ref) 30.80
Yes 26.10 .79 (.41-1.53) 0.49
Marihuana No (= ref) 30.20
Yes 32.50 1.12 (0.95-1.32) 0.19
Cocaine No (= ref) 30.80
Yes 30.60 0.99 (0.58-1.71) 0.98
Unprescriptive tranquilizers No (= ref) 31.10
Yes 21.90 0.62 (0.41-0.94) 0.02
Unprescriptive analgesics No (= ref) 31.10
Yes 26.50 0.80 (0.59-1.08) 0.15
Unprescriptive amphetamines No (= ref) 30.90
Yes 20.40 0.57 (0.29-1.11) 0.10
Piqueras et al. BMC Public Health 2011, 11:443
http://www.biomedcentral.com/1471-2458/11/443
Page 6 of 10and fruit/vegetables intake (Adjusted ORs 1.40 and 1.34,
respectively, p = 0.000).
Physical activity
A moderate but significant association with happiness
emerged (OR = 1.30, p = 0.001), showing that daily and
regular exercise is more frequent among happier partici-
pants. This association was still present when the inter-
relations between the variables were controlled in the
multivariate analysis (Adjusted OR = 1.33, p = 0.001).
Drug intake
Univariate analysis showed that happiness was asso-
ciated with either prescriptive or unprescriptive tranqui-
lizers takers (OR = 0.62 and 0.62, p = 0.000 and p =
0.020, respectively). In the multivariate analysis, only
users of tranquilizers under prescription was longer sta-
tistically associated with subjective happiness (Adjusted
OR = 0.620, p = 0.001), indicating that unprescriptive
tranquilizers differences were mediated by other vari-
ables. Unexpectedly, smoking cigarettes emerged as a
significant predictor of happiness in the multivariate
analysis (Adjusted OR = 1.202, p = 0.021), indicating
that its effect were mediated by other variables.
Discussion
The main objective of the study was to confirm associa-
tions between subjective happiness (one of the construct
related to positive psychological states and well-being)
and favourable health outcomes in a Latin American
sample. Traditionally, it has been purposed that this
relationship takes place through two pathways: its rela-
tionship with favourable biological responses to stress
and its connection with healthy lifestyles and prudent
health behaviours. On the one hand, we pretended to
give support to the relationship between happiness and
lower scores on perceived stress, as a correlate of
favourable psychobiological responses to stress. On the
other hand, we tried to find some evidence of the asso-
ciation of happiness with some health behaviours, as an
expression of healthy lifestyles and prudent health
behaviours.
A substantial number of young adults in this study
reported very high happiness, with 30.80% of the total
sample saying that they were very happy with their lives
(scores of 6 or above in a 7-point Likert scale). Even
more, if we considered people over the mean score, the
rate was higher, approximately 50%. This data are con-
sistent with those indicating that 23% (range = 12-27%)
of young adults reports being very satisfied with their
life as a whole (very positive well-being) across culture
[16] or other study showing an average level of “very
happy” people of 27.5% (range = 8-47%). In general, all
these studies found that subjective well-being or happi-
ness is higher in Western countries, followed by coun-
tries from Eastern Europe and finally Asian countries
[16,29,36].
Our results indicated that being very happy was more
common among female. Although gender effect has pre-
viously presented some ambiguity, in general, it appears
that women tend to report higher happiness levels than
men [16,37]. Anyway, it seems to be evidence of para-
doxical women’s declining relative wellbeing across
demographic group and industrialized countries over
recent decades in comparison with the opposite effect
among men [38]. Furthermore, some studies display that
there is a specific difference in the gender distribution of
well-being across world regions, with women reporting
greater levels of well-being on average in Asian coun-
tries, but lower levels than men in the Western coun-
tries [16]. Anyway, genetic studies do not find any age
effect [39,40].
Referring to the relationship between age and happi-
ness, we found that happiness was higher in the younger
group. This data is consistent with those by Dear et al.
[37] that found that life satisfaction was higher in young
adults than in the middle -aged or elderly or Bartels et
al. [39] who reported a small but significant negative
effect of age on mean levels of subjective well-being.
Although some studies have found the opposite age
effect, highlighting that aging is a preventative factor of
depressive state and/or felling of unhappiness [19], or
have not showed any age effect [40], this apparent con-
tradiction has been clarified recently. Some studies have
proved that there are non-linear effects, but well-being
is U-shaped over the life cycle. In general, these studies
Table 3 Univariate and multivariate odds ratios for the relationship of happiness with demographic characteristics,
perceived stress and health behaviour (Continued)
Other drugs < 1% (heroine, hallucinogens, ecstasy) No (= ref) 30.50
Yes 30.00 1.52 (0.86-2.68) 0.15
Number of “illegal” drugs (range = 1-11) 0 31.10
1 30.20 0.96 (0.81-1.13) 0.22
2 31.90 1.03 (0.76-1.41) 0.30
3 24.30 0.71 (0.41-1.23) 0.23
* Method: Forward LR (they were just entered significant variables; variables not included in the final model were the following: age, physical activity, marihuana,
tranquilizers without prescription, and analgesics without prescription.
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and 62 years of age -middle age- across gender and
countries [41]. Furthermore, this work confirmed this
result for a large, heterogeneous sample of countries (72
developed and developing countries), taking into
account potential cohort effects. This finding is also
coherent with our data, corresponding with some point
of the increasing left tail of the U-shaped distribution.
The hypothesis related to the association between
happiness and perceived stress was largely confirmed (in
both univariate and multivariate analyses), indicating
that participants who perceived higher levels of stress in
ordinary circumstances and during tests situations
reported being less happy than those with lower levels
of stress. These results are in line with previous evi-
dence showing that there is an inverse relationship
between happiness with perceived stress by means of
self-reported measures [14,17]. So, Schiffrin et al. [14]
found that both self-reported variables were inverse
associated by means of a correlational study with college
students, whereas Mikolajczak et al. [17] also found the
same effect plus a relationship between subjective happi-
ness and a biological marker of psychological and physi-
cal health status, the cortisol awakening response
flexibility. This study is consistent with previous studies
[14] suggesting that one of the main practical implica-
tions of this finding is that interventions designed to
increase happiness might benefit from the inclusion of
activities to manage and cope with stress and that this
sort of interventions should also utilize state measures
of happiness that are sensitive to increases in happiness
that may occur as a result of the intervention.
The second main hypothesis of the study was partially
confirmed, in that happiness was positively associated
with most of the prudent health behaviours except alco-
hol consumption, and other drug uses. Effects were
positive and significant, but moderate for daily breakfast,
daily lunch, daily fruit and vegetables intake and daily
physical activity, as well as they were negative for pre-
scriptive and unprescriptive tranquilizers intake and
obesity. When the calculations were adjusted by means
of the multivariated analysis, obesity, daily breakfast and
unprescriptive tranquilizers intake were no longer statis-
tically associated with subjective happiness, but smoking
emerged as a new significant predictor of happiness to
be added to the previous mentioned variables. In gen-
eral, our results therefore add to the limited data cur-
rently available relating well-being and happiness with
prudent health behaviour in Latin American countries.
Overall, our results are consistent with other studies
that pointed out that life satisfaction is positively asso-
ciated with most of the prudent health behaviours
across culturally diverse countries, with effects strong
for psychical exercise, intermediate for fruit intake and
lower but significant for cigarette smoking and dietary
fat avoidance [16]. In addition to this, other studies have
also found an association of high self-rated health with
more physically active, more sleep, less likely to be over-
weight, lower scores on loneliness, shyness and hope-
lessness, and higher on self-rated happiness [12] and
between positive lifestyle changes such as increasing
physical activity levels and increase in fruit and vegeta-
ble consumption and positive changes in mental health
(peacefulness and happiness) [42].
Regarding physical activity, they are also coherent with
a study showing that exercise participation is associated
with higher levels of life satisfaction and happiness, and
that both variables appeared to be mediated by genetic
factors [21] or with another one highlighting a inversely
association between jogging and other types of psychical
activity in leisure time with stress and life dissatisfaction
[43]. Most of these studies recommend that increased
well-being should be a key argument in future cam-
paigns for increased leisure-time physical activity.
Previous research relating dietary quality with positive
well-being has been inconsistent, at least in Western
countries, regarding daily breakfast and snacks intake
[16,19]. Other previous works reported a significant
relationship with fruits and vegetables and limiting fat
intake [16,42]. Our findings give a stronger support to
this relationship related to daily intake of lunch and
fruit and vegetables, and a significant, but lower support
to the association with daily breakfast intake. Therefore,
our findings are consistent with these previous studies.
Regarding obesity, our data showed a low but signifi-
cantly positive relationships between obesity and a lower
happiness. Although previous studies indicated contra-
dictory outcomes regarding the association between
obesity or BMI categories and happiness or well-being
[19,23], however, our outcome is consistent with those
by de Wit et al. [24] showing a significant U-shaped
trend in the association between body mass index cate-
gories (underweight, normal, overweight and obesity)
and depression, which could be considered as the oppo-
site extreme of happiness. Probably, the lack of agree-
ment could be made clear because of most studies
focused on linear- (positive, negative) or no trends in
the association between obesity and depression/happi-
ness, whereas a u-shaped association is a better
explanation.
Our results showed that happiness was moderately
and negatively related to prescriptive tranquilizers
intake, and lower but also significantly with unprescrip-
tive tranquilizers intake. This finding is in line with the
controversy about the use of the psychotropic drugs
labelled as happiness pills or “happy pills” during the
last half 60 years. In this sense, some authors have high-
lighted that “happiness pills” has become a “national
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Page 8 of 10nightmare” [44]; the problem of iatrogenic addiction in
the age of happiness pills as ‘Botox’ for the mind [45] or
the unhappy saga of happy pills [46].
Surprisingly, we also found a low positive association
between happiness and smoking by means of the multi-
variate analysis, whereas we did not find any relationship
between happiness and other drugs consumptions, such
as alcohol intake, marihuana consumption, etc. The
results about the association between positive affect and
healthy behaviour have been quite have been inconsistent
[19,25-27]. So, on the one hand, some studies have found
a relationship of well-being with no smoking or less
cigarette use [11,16,22,47]; with less alcohol intake [27]
and with no smoking nor abuse of drugs or alcohol [22].
On the other hand, other works did not find this relation-
ship between neither smoking nor alcohol intake and
happiness [19]. Even, other studies found a positive rela-
tionship between alcohol intake and higher well-being
among university students [26] or a U-shaped relation-
ship between well-being and alcohol consumption,
whereby well-being was lower both in abstainers and in
heavy users [37]. Thus, positive affect might benefit
health by indirect relations to health promoting activities,
although the relationship seems to be more complex
than expected. In example, a tentative explanation for the
inconsistency about the relationship between smoking
and well-being has been that smoking might partly be a
consequence of negative affective states, while stopping
smoking or reducing cigarette consumption leads to
enhanced well-being and happiness [48].
To sum up, our findings are mainly consistent with
previous studies, indicating that healthy lifestyles and
prudent health behaviours are positively associated with
happiness. Furthermore, studies have pointed out that
both genes and environment play important roles in the
associations between well-being and health [49].
This study has a number of strength, including a large
homogeneous sample, uniform measures of health beha-
viours, a standard assessment of happiness and the
novelty of including a Latin American sample. There are
also several limitations. This study was cross-sectional,
so causal relationships cannot be drawn. The study was
carried out with students from a public university of
one country from Latin America, and inclusion of other
centres could have resulted in different effects. The
association between happiness and food might be mod-
erated by income. Despite the fact that participants
belonged to a broad variety of municipalities from Chile
with different level of incomes following the Chilean
National Institute of Statistics, there was no data on par-
ticipants’ income. Furthermore, our university students
sample are not representative of Chilean young adults in
general, and the rate of happiness and health behaviours
m a yb ed i f f e r e n ti no t h e rs e c t o ro ft h ep o p u l a t i o n .
Students were tested here by means of self-report items
and scales, and more refined assessments with objective
verification would have been desirable.
Conclusions
Nevertheless, the results add to the literature in docu-
menting associations between positive well-being/happi-
ness and a range of behaviours and emotional responses
relevant to health in a different cultural group. The find-
ings of this study are consistent with the notion that
health behaviours and perceived stress account in part
for the relationship between positive psychological states
and good health, providing support to the double path-
way in which well-being seems to have an effect on
health outcomes. It also underscore the importance of
that some healthy behaviours and person’sc o g n i t i v e
appraisal of stress are integrated into their lifestyle for
college students. Additionally, highlight the importance
of taking into account these variables in the design of
strategies to promote health education in university set-
ting. Finally, our findings pointed out the extent of hap-
piness in an emerging country such as Chile, which is
comparable to that of western countries belonging to
the so-called “western culture” (thus despite economic
and other cultural differences).
Acknowledgements
This research was carried out thanks to the funding from the Vicerrectoría
de Gestión y Desarrollo Estudiantil de la Universidad de Santiago de Chile.
The preparation of this article was partially supported by two grants
awarded to the first author from the Carolina Foundation and the Valencian
Community (BEST/2010/118) for research stays abroad at the School of
Psychology of the University of Santiago de Chile and the Department of
Clinical Psychology of the VU University Amsterdam, respectively.
Author details
1Departament of Health Psychology, Universidad Miguel Hernández de
Elche, Elche, Spain.
2Center for Health Promotion, Universidad de Santiago
de Chile (USACH), Santiago de Chile, Chile.
3School of Psychology,
Universidad de Santiago de Chile (USACH), Santiago de Chile, Chile.
4Department of Clinical Psychology, VU University Amsterdam, Amsterdam,
The Nederlands.
Authors’ contributions
All authors contributed equally in the design of the study. JAP oversaw all
aspects of its implementation, performed the statistical analysis and
prepared the manuscript. WK and PVV acquired funding and permissions for
the research, collected the data and assisted in drafting of the manuscript.
AVS and PC gave statistical expertise, assisted in interpretation of data
analysis and revised the manuscript for intellectual content. All authors read
and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 4 January 2011 Accepted: 7 June 2011 Published: 7 June 2011
References
1. Seligman MEP: Authentic happiness: Using the new positive psychology to
realize your potential for lasting fulfilment. New York, NY: Free Press; 2002.
2. Keyes C: The mental health continuum: from languishing to flourishing
in life. J Health Soc Res 2002, 43:207-222.
Piqueras et al. BMC Public Health 2011, 11:443
http://www.biomedcentral.com/1471-2458/11/443
Page 9 of 103. Nave CS, Sherman RA, Funder DC: Beyond self-report in the study of
hedonic and eudaimonic well-being: Correlations with acquaintance
reports, clinician judgments and directly observed social behavior. J Res
Pers 2008, 42:643-659.
4. Diener E: Subjective well-being: The science of happiness and a proposal
for a national index. Am Psychol 2000, 55:34-43.
5. Lyubomirsky S, Lepper HS: A measure of subjective happiness:
Preliminary reliability and construct validation. Soc Indic Res 1999,
46:137-155.
6. Bernard ME: Rationaly and the Pursuit of Happiness: The Legacy of
Albert Ellis. Chichester: Wiley-Blackwell; 2010.
7. Lyubomirsky S, King L, Diener E: The benefits of frequent positive affect:
does happiness lead to success? Psychol Bull 2005, 131:803-855.
8. Burton N, Pakenham K, Brown W: Evaluating the effectiveness of
psychosocial resilience training for heart health, and the added value of
promoting physical activity: a cluster randomized trial of the READY
program. BMC Public Health 2009, 9:427.
9. Mahadea D, Rawat T: Economic growth, income and happiness: An
exploratory study. S Afr J Econ 2008, 76:276-290.
10. Dumitrescu AL, Kawamura M, Dogaru BC, Dogaru CD: Relation of
achievement motives, satisfaction with life, happiness and oral health in
Romanian university students. Oral Health Prev Dent 2010, 8:15-22.
11. Steptoe A, Dockray S, Wardle J: Positive affect and psychobiological
processes relevant to health. J Pers 2009, 77:1747-1776.
12. Page RM, Suwanteerangkul J: Self-rated health, psychosocial functioning,
and health-related behavior among Thai adolescents. Pediatr Int 2009,
51:120-125.
13. Oswald AJ, Wu S: Objective confirmation of subjective measures of
human well-being: evidence from the U.S.A. Science 2010, 327:576-579.
14. Schiffrin H, Nelson S: Stressed and happy? Investigating the relationship
between happiness and perceived stress. J Happiness Stud 2010, 11:33-39.
15. de Leeuw JR, de Bruijn M, de Weert-van Oene G, Schrijvers A: Internet and
game behaviour at a secondary school and a newly developed health
promotion programme: a prospective study. BMC Public Health 2010,
10:544.
16. Grant N, Wardle J, Steptoe A: The relationship between life satisfaction
and health behavior: a cross-cultural analysis of young adults. Int J Behav
Med 2009, 16:259-268.
17. Mikolajczak M, Quoidbach J, Vanootighem V, Lambert F, Lahaye M, Fillee C,
de Timary P: Cortisol awakening response (CAR)’s flexibility leads to
larger and more consistent associations with psychological factors than
CAR magnitude. Psychoneuroendocrinology 2010, 35:752-757.
18. Bloodworth A, McNamee M: Conceptions of well-being in psychology
and exercise psychology research: a philosophical critique. Health Care
Anal 2007, 15:107-121.
19. Kawada T, Kuratomi Y, Kanai T: Lifestyle determinants of depressive
feeling and a feeling of unhappiness among workers: a study in Japan.
Work 2009, 33:255-260.
20. Mojs E, Stanislawska-Kubiak M, Skommer M, Wojciak R: [Smoking from the
perspective of positive psychology]. Przegl Lek 2009, 66:765-767.
21. Stubbe J, de Moor M, Boomsma DI, de Geus EJC: The association between
exercise participation and well-being: a co-twin study. Prev Med 2007,
44:148-152.
22. Graham C, Eggers A, Sukhtankar S: Does happiness pay? An exploration
based on panel data from Rusia. J Econ Behav Organ 2004, 55:319-342.
23. Thommasen HV, Self B, Grigg A, Zhang W, Birmingham CL: The
relationship between self-rated health, stress, health care, overall quality
of life and weight in a rural population. Eat Weight Disord 2005, 10:66-69.
24. de Wit L, van Straten A, van Herten M, Penninx B, Cuijpers P: Depression
and body mass index, a u-shaped association. BMC Public Health 2009,
9:14.
25. Diener E, Seligman ME: Very happy people. Psychol Sci 2002, 13:81-84.
26. Molnar DS, Busseri MA, Perrier CPK, Sadava SW: A Longitudinal
Examination of Alcohol Use and Subjective Well-Being in an
Undergraduate Sample. J Stud Alcohol Drugs 2009, 70:704-713.
27. Murphy JG, McDevitt-Murphy M, Barnett NP: Drink and be merry? Gender,
life satisfaction, and alcohol consumption among college students.
Psychol Addict Behav 2005, 19:184-191.
28. Le TN, Lai MH, Wallen J: Multiculturalism and Subjective Happiness as
Mediated by Cultural and Relational Variables. Cult Divers Ethn Min 2009,
15:303-313.
29. Swami V, Stieger S, Voracek M, Dressler SG, Eisma L, Furnham A:
Psychometric Evaluation of the Tagalog and German Subjective
Happiness Scales and a Cross-Cultural Comparison. Soc Indic Res 2009,
93:393-406.
30. Chen SX, Benet-Martinez V, Harris Bond M: Bicultural identity, bilingualism,
and psychological adjustment in multicultural societies: immigration-
based and globalization-based acculturation. J Pers 2008, 76:803-838.
31. Mattei D, Schaefer CE: An investigation of validity of the Subjective
Happiness Scale. Psychol Rep 2004, 94:288-290.
32. Shimai S, Otake K, Utsuki N, Ikemi A, Lyubomirsky S: [Development of a
Japanese version of the Subjective Happiness Scale (SHS), and
examination of its validity and reliability]. Nippon Koshu Eisei Zasshi 2004,
51:845-853.
33. Vera-Villarroel P, Celis-Atenas K, Córdova-Rubio N: [Evaluation of Happiness:
Psychometric analysis of the Subjective Happiness Scale in Chilean
population]. Ter Psicol 2011, 29:127-133.
34. Consejo Nacional para el Control de Estupefacientes (CONACE): Octavo
estudio nacional de drogas en población general de Chile 2008.
Santiago de Chile: CONACE; 2009.
35. World Health Organization: Obesity: Preventing and Managing the Global
Epidemic. Report of A WHO Consultation on Obesity. Geneva: WHO;
1997.
36. Shin DC: How Contemporary Publics Understand and Experience
Happiness: A Cross-Cultural Perspective. Jpn J Polit Sci 2010, 11:1-19.
37. Dear K, Henderson S, Korten A: Well-being in Australia - Findings from
the National Survey of Mental Health and Well-being. Soc Psych Psych
Epid 2002, 37:503-509.
38. Stevenson B, Wolfers J: The Paradox of Declining Female Happiness. Am
Econ J Econ Policy 2009, 1:190-225.
39. Bartels M, Boomsma DI: Born to be Happy? The Etiology of Subjective
Well-Being. Behav Genet 2009, 39:605-615.
40. Bartels M, Saviouk V, de Moor MH, Willemsen G, van Beijsterveldt TC,
Hottenga JJ, de Geus EJ, Boomsma DI: Heritability and genome-wide
linkage scan of subjective happiness. Twin Res Hum Genet 2010,
13:135-142.
41. Blanchflower DG, Oswald AJ: Is well-being U-shaped over the life cycle?
Soc Sci Med 2008, 66:1733-1749.
42. Blank L, Grimsley M, Goyder E, Ellis E, Peters J: Community-based lifestyle
interventions: changing behaviour and improving health. J Public Health
(Oxf) 2007, 29:236-245.
43. Schnohr P, Kristensen TS, Prescott E, Scharling H: Stress and life
dissatisfaction are inversely associated with jogging and other types of
physical activity in leisure time - The Copenhagen City Heart Study.
Scand J Med Sci Spor 2005, 15:107-112.
44. Speaker SL: From “happiness pills” to “national nightmare": changing
cultural assessment of minor tranquilizers in America, 1955-1980. J Hist
Med Allied Sci 1997, 52:338-376.
45. Pieters T, Snelders S: Psychotropic Drug Use: Between Healing and
Enhancing the Mind. Neuroethics 2009, 2:63-73.
46. Nutt DJ: The unhappy saga of ‘happy pills’. J Psychopharmacol 2003,
17:251.
47. McCann SJ: Subjective well-being, personality, demographic variables,
and American state differences in smoking prevalence. Nicotine Tob Res
2010, 12:895-904.
48. Moore SC: The nonpecuniary effects of smoking cessation: happier
smokers smoke less. Routledge; 2009:16:395-398.
49. Roysamb E, Tambs K, Reichborn-Kjennerud T, Neale MC, Harris JR:
Happiness and health: environmental and genetic contributions to the
relationship between subjective well-being, perceived health, and
somatic illness. J Pers Soc Psychol 2003, 85:1136-1146.
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2458/11/443/prepub
doi:10.1186/1471-2458-11-443
Cite this article as: Piqueras et al.: Happiness and health behaviours in
Chilean college students: A cross-sectional survey. BMC Public Health
2011 11:443.
Piqueras et al. BMC Public Health 2011, 11:443
http://www.biomedcentral.com/1471-2458/11/443
Page 10 of 10